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A New Preparative Method of Buta-1l,3-diene and Hexa-1l,5-dien-3-yne

by Reduction of Butatriene and Hexapentaene, Respectively, with Zn—ZnClz—HZO
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The zZn-ZnCl,-H,O reagent was found to be effective

2 72

for the reduction of aryl group substituted butatrienes
and hexapentaenes to buta-1,3-dienes and hexa-1,5-dien-3-
ynes, respectively.

1)

Some hexa-1,5-dien-3-yne derivatives show biological activities, and

2,3) Although the syn-

some synthetic routes of these have been developed.
thetic method of the hexa-1,5-dien-3-yne system by a selective reduction
of hexapentaene seems to be attractive because the hexapentaene is easily
derived from hexa-2,4-dyne-1,6-diol, no such the selective reduction
method has yet been developed so far. Only one stepwise synthetic method
of 1,1,6,6-tetraarylhexa-1,5~dien-3-yne (8) from 1,1,6,6-tetraarylhexa-
pentaene (6) via 1,1,6,6-tetraarylhexa-1,2,4,5-tetraene (7) has been
reported (Eq. 2).4)
During the course of the study of new reagent Zn—salt—HZO for the

5) 6) for the coupling of

7)

reduction of activated olefins and ketones,

aromatic aldehydes and ketones to produce a-pinacols, and for the solid

8)

state Reformatsky and Luche reactions, we found that the reagent is very
effective for the direct reduction of 1 and 6 to 3 and 8, respectivley.
A mixture of 1 (1 g), Zn (5 g), ZnCl2 (2 g), and THF-H,0 (10:1, 33 ml)

was heated under reflux for 6 h, and the reaction mixture was diluted with
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3 mol dm HC1l and extracted with toluene. Evaporation of toluene gave 3

(0.95 g, 95% yield, mp 198-201 °C (lit.?

mp 200 °C)). The preparative
method is much simpler and more effective than the reported one which
obtains 3 in 70% yield by heating at 60 °C for 2 h of a solution of 2 in
KOH-MeQH initially prepared in 70% yield by Al-Hg reduction of 1 (Eqg. l).4)
By the same method, 5 (mp 223-226 °C) was derived from trans-4 in 90% yield.

Of three possible geometrical isomers, only one isomer was produced selec-

tively, to which the structure of 5 is assigned tentatively.
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A mixture of 1,1,6,6-tetraphenylhexapentaene (6a) (1 g), Zn (5 g),
ZnCl2 (2 g), and THF—HZO (10:1, 33 ml) was stirred at room temperature for
10 min, and the reaction mixture was diluted with 3 mol dm_3 HC1l and
extracted with toluene. Evaporation of toluene gave 1,1,6,6-tetraphenyl-
hexa-1,5-dien-3-yne (8a) (0.95 g, 95% yield, mp 170-173 °C (1it.?) mp
160 °C9))). Kuhn and Fischer have also reported that the heating for
16 h of a solution of 1,1,6,6-tetraphenylhexa-1,2,4,5-tetraene (7a) in
tBuOK-tBuOH which had been prepared in 75% yield by Al-Hg reduction of 6a,
gives 8a in 80% yield.4) In this case, however, our preparative method is
again much simpler and more effective than the reported one.

By the same method, 8b-e were obtained from 6b-e in the yields shown

in Table 1.

Table 1. Reaction time of the reduction of 6a-e with Zn—ZnClz—HZO,

and yield and melting point of the product ga-e?)

Product
Ar Reaction time / min yield / % mp / °
@- 10 8a 95 179-182
Me—<::>F 10 8b 96 159-163
c1—@- 20 8c 80 247-249
MeQ 10 8d 100 150-151
e
Ar. = 15 8e 90 300

QP

a)All the reactions were carried out by stirring a mixture of 6 (1 q),

Zn (5 g), zZnCl, (2 g), and THF-H,O (10:1, 33 ml) at room temperature.

2 2
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In the reduction with Al-Hg, 1,2-addition of hydrogens occurred both
in 1 and 6. However, in the reduction with Zn—ZnClz—HZO, 1,2- and 1,4-
additions of hydrogens occurred in 1 and 6, respectively. Furthermore,
Al-Hg and Zn—ZnClz—HZO redﬁce the 1,2- and 2,3-positions of 1, respectively,
and the 3,4- and 2,5-positions of 6, respectively. The preliminary forma-

tion of 2 and 7 in the reduction with Zn-ZnClz—Hzo of 1 and 6, respectively,

would be ruled out, because the rearrangement of 2 and 7 to 3 and 8,

4) The difference of the

respectively, occurs only under basic conditions.
reduction mode between the two reagents is interesting but the reason is not
clear.
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